We present three different cases of patients with papilledema: one case with a primary tumour of the optic nerve, and two cases with secondary involvement of the optic nerve (breast carcinoma and non-Hodgkin lymphoma). The visual acuity varies from sudden, painless, decrease of vision, to blurred vision and proptosis on the affected eye. A characteristic ophthalmoscopic examination shows a swollen optic disc and promonence with tortuosity of blood vessels. A fluorescein angiography shows dilated capillaries of the optic disc with leakage in the early phase and diffuse hyperfluorescence during the late phase. A ultrasonography B-scan of the affected eye shows prominent optic nerves with widened optic nerve sheath. An exhaustive history and complete ophthalmological examination are essential for the diagnosis, to which fluorescein angiography, B-scan ultrasonography, ocular coherent tomography, computerized tomography, and magnetic resonance can be used as useful additional tests. Treatment and prognosis depend on the primary process. We emphasize the crucial role of ophthalmologist in the early diagnosis of CNS neoplasia.
Introduction
Papilledema occurs when intracranial pressure is higher than intraocular one. It may be bilateral or unilateral. Bilateral optic disc edema is an important clinical sign that can reflect various inflammatory, infectious, toxic, metabolic, genetic, or vascular conditions, such as hypertension [1, 2] . Unilateral papilledema is observed in patients with tumours of the optic nerve and with external compression of the optic nerve, such as endocrine orbitopathy, retrobulbar tumours, and ethmoidal cysts [3, 4] .
Tumours that involve optic nerve may be primary or secondary [3, 5] . Primary involvements may appear in cases of glioma, optic nerve sheath meningeoma (ONSM), hemangioblastoma, and primary intraocular lymphoma [6] [7] [8] . Secondary involvements of the optic disc are rare and may appear in cases of lymphoma, leukemia, lung, breast, and renal carcinoma, signet-cell gastric carcinoma, and squamous cell carcinoma of the uterine cervix (8) (9) (10) . Melanocytoma and ONSM may be primary and secondary [11] [12] [13] . Optic disc edema always warrants a careful search for the cause.
The aim of our study is to present three different cases of rare disorders which clinically manifested with papilledema. In such a way, we want to emphasize, firstly, the important role of a ophthalmologist in the early diagnosis of such pathological conditions, especially CNS neoplasia, and secondly, all diagnostic procedures that have to be undertaken in such cases.
The first case
A 27-year-old male presented with proptosis of the right eyeball and amaurosis fugax. Family and previous life history were negative. The best corrected visual acuity on both eyes was 1,0 by Snellen sign. Proptosis of right eye was an objective finding.
Results of the exophthalmometery by Hertel were 24 mm for the right eye and 17 mm for the left eye, with a basis of 115 mm. A cover test showed exotropia. The ocular motility was normal. Anterior segment examination by slitlamp biomicroscopy was without any markable changes.
Posterior segment examination, in medicamentose achived mydriasis, showed slightly prominent, swollen, and pale optic disc (Figures 1a, b) . Veins and arteries were tortuous and dilated. The fluorescein angiography (FA) showed dilated capillaries on the optic disc with leaking in early phase (Figure 1c) . In the arteriovenous phase, diffuse hyperfluorescence was present and continued during the late phase (Figure 1c ).
An ultrasonography B-scan (USG) showed prominent the optic nerve with echolucent circle within the optic nerve sheath (separating the sheath from the optic nerve) (Figure 2a) . This is the so-called crescent sign. Ocular coherent tomography (OCT) showed mild papilledema ( Figure 2b) .
A magnet resonance (MRI) and computed tomography (CT) of the brain were performed. The CT demonstrated a circumferential calcification around the optic nerve (Figure 3a) , while the MRI demonstrated a T1-weighted fat-suppressed Gd-enhanced MR image showing the ONSM encasing the right optic nerve (Figure 3b ). This is differential sing for optic glioma.
Patient was further observed on Clinic for Neurosurgery. 
The second case
A 40-year-old female presented with complaints of sudden, painless visual disturbances in the left eye. A mastectomy was performed six years ago due to a breast carcinoma, which required radiation therapy.
Visual acuity was tested on the right eye by counting fingers from 1 meter away, and on left eye 0,9-1,0 by Snellen. Intraocular pressure was 18 mmHg on right eye and 16 mm Hg on left eye. A slit lamp biomicroscopy showed a normal appearnce.
A posterior segment examination showed a swollen, enlarged, and blurred optic disc, with a dilated capillary net ( Figure 4a ). The whole posterior segment was covered with a golden yellow lesion on the right eye. The optic disc in the left eye had a normal appearance but there were yellow, oval-shaped lesions (similar to that in the right eye) present in the posterior pole temporally area.
FA showed dilated capillaries of the optic disc with leaking in the early phase and diffuse hyperfluorescence that continued during the late phase (Figures 4b, c, d ). Large caliber intralesional vessels, relatively hypofluorescent in the early phase of angiography, and diffuse hyperfluorescent in late phase of angiography (Figure 4c , d) were presented together with the leaking from in the whole posterior pole.
The ultrasonography B-scan (USG) showed a prominent optic nerve with a widened optic nerve sheath (Figure 5a) . The OCT demonstrated a marked papilledema (Figure 5b) .
The patient was hospitalized and a MRI of the brain was preformed. T2-weighted axial imaging demonstrated reversed optic nerve cupping in the right eye and a protrusion of the optic nerve papilla into the globe (arrow) masse in right bulb. There were no detectable changes in the left eye ( Figure 6 ). 
The third case
A thirty-five-year-old female presented with sudden, painless visual disturbances in both eyes. Visual acuity tested on the right eye by counting fingers at 4 meters and on the left eye by counting fingers at 3 meters. The intraocular pressure on both eyes was 16 mmHg. A slit lamp biomicroscopy showed a normal appearance.
A posterior segment examination demonstrated bilateral papilledema with hemorrhage that covered the optic disc (Figures 7a, b) . The blood vessels demonstrated tortuosity and dilatation. The FA showed dilatated capillaries and diffuse hyperfluorescence of the optic disc (Figures 7c, d) . The USG B-scan demonstrated mild papilledema (Figure 8) .
Cervical, axial, and subclavian lymphadenopathy and hepatosplenomegaly followed by fever and systemic malaise were observed. A blood laboratory examination showed a high sedimentation rate (120 mm/h) and showed the presence of atypical lymphocytic blood cells in peripheral blood, CRP, to be 120 mg/L.
A MRI of the brain was preformed. It did not demonstrate any suspicious lesion. A hematologist was consulted, and after a lumbar puncture, a nonHodgkin lymphoma was diagnosed. The patient was hospitalized in the Hematology Clinic and was placed on chemiotherapy and radiotherapy.
Discussion
In papilledema, an increased intracranial pressure is transmitted along the subdural space within the optic nerve sheaths. Clinical entities that can cause elevated intracranial pressure include a variety of inflammatory, infectious, toxic, metabolic, genetic, or vascular conditions, such as hypertension and intracranial tumours [1] [2] [3] . ONSM is a rare tumour. In 1614, Felix Plater first described meningioma during an autopsy [14] . In general, it may be either primary or secondary. Primary ONSMs arise from the cap cells of the arachnoid that surrounds intraorbital or, less frequently, the intracanalicular optic nerve [3] . Secondary ONSMs are extensions of intracranial meningioma into the orbit. Secondary ONSMs are much more common than primary ones, but the unqualified term "optic nerve sheath meningioma" ordinarily refers to primary ONSMs [3, 15] . The age of the subjects varies widely, ranging from 3-76 years across all series. Cases may be bilateral (approximately 6%) [5, 15] .
Common symptoms include the following: proptosis (83%), decreased visual acuity (38%), headache (36%), and diplopia (21%) [5, 16] .
The characteristic profile of a compressive optic neuropathy, such as that caused by ONSM, is usually painless, chronic progressive visual loss that may be accompanied by proptosis. Optic disc pallor and swelling have been reported equally in different series [16] . If there is disc edema, the tumour is at least partially intraorbital, as in the presented case.
The characteristic symptom and sign of ONSM is a very slow visual loss with preservation of the central visual field for years. Transient visual obscurations have also been reported [16] .
ONSM including the intrabulbar part of optic nerve may be diagnosed by a FA, USG, OCT, CT (thin sections 1,5-3 mm), and MRI [6, 16, 17] . An optic nerve glioma on ultrasound is a smooth, fusiform mass with low to medium and regular internal reflectivity. An ONSM, in contrast to a glioma, typically has a medium to high, irregular internal reflectivity with possible areas of calcification [16] [17] [18] .
Kennerdell et al. suggested that when visual acuity is progressively lost below the level of 20/40 or when the visual field is constricting, treatment must be initiated [19] . Surgery and postoperative RT has mostly been practiced in cases of ONSM extending to the intracranial sites with clearly documented visual impairment [20] .
Metastatic carcinoma of the optic disc is very rare [21, 22] . It can appear either as a swollen disc without a distinct mass or as a discohesive cellular infiltration of the superficial aspect of the optic disc [22, 23] . A metastatic carcinoma of the optic disc is often associated with profound visual loss, which may or may not be reversible [23] .
The presented female case with a diagnosed breast carcinoma had manifestations of involvement of the optic disc and profound visual loss on the affected eye.
After this examination, systemic chemiotherapy (tamoxifen) and radiotherapy was approved.
Optic nerve lymphoma is a distinct neoplastic disorder [24, 25] . It may be primary or secondary, and is characterized by the accumulation of circulating leukemic cells in the optic disc. Initial leukemic intraocular lesions occur in a small number of patients who have leukemia or lymphoma, but their occurrence present a poor prognostic sign for survival.
The primary central nervous system lymphoma is usually a diffuse large B-cell non-Hodgkin's lymphoma that originates in the brain, spinal cord, leptomeninges, or eyes. Malignant lymphoid cells may involve the retina, vitreous, or optic nerve head, with or without concomitant CNS involvement [25] .
The treatment, based on the De Angelis protocol, consists of intravenous and intraventricular chemotherapy associated with corticoids and radiotherapy, though protocols are needed for obtaining adequate dosages, application frequency, and treatment of relapses [26] . Treatment with hematopoietic growth factors (GM-CSF) is indicated as prophylaxis to avoid myelosuppression and opportunistic infections (20-80%), the main complications of chemotherapy [23, 25] .
In general, the diagnosis of these neoplasia is usually carried out by the internist physician because 50-80% of cases debut with neurological focal signs, while only 10% exhibit ophthalmological clinical signs. However, we emphasize the crucial role that ophthalmologist can play in the early diagnosis of CNS neoplasia. The ophthalmological procedures include visual acuity, anterior segment examination, examination of the posterior segment in mydriasis, FA, sometimes OCT, USG, perimetry, radiologic procedures (CT and MRI), and diagnostic vitrectomy. Some of these procedures may have an important role in a differential diagnosis. USG, OCT, and CT in diagnosis of the optic disc drusen versus papilledema, and CT and MRI schwannoma versus glioma [27] [28] [29] [30] . Regardless, we emphasize the crucial role the ophthalmologist can play in the early diagnosis of CNS neoplasia [29, 30] .
Conclusion
In papilledema, increased intracranial pressure is transmitted along the subdural space within the optic nerve. Clinical entities that can elevate intracranial are different. Tumours of optic nerve are rare.
The ophthalmologist may have an important role in the early diagnostic of optic disc neoplasia. The procedures include visual acuity, anterior segment examination, examination of posterior FA, sometimes OCT, USG, perimetry, radiologic procedures (CT and MRI), and diagnostic vitrectomy.
